Background: Today, bottled water is used in many countries of the world due to its relatively low cost, better taste, ease of access and low levels of impurities. In unfavorable conditions, the maintenance of microorganisms due to hydrophobicity and adherence to bottles and as a result of increased lipolytic activity can lead to undesirable changes in color, taste and odor, and in cases of more severe load, microbial contamination may cause unhealthy water and flooding. In this study, the presence or absence of coliform in a number of bottled water brands was examined. Methods: The microbial quality of 10 markers of bottled water present in the market of Sari that was randomly selected from each mark and three samples was examined. The samples were analyzed using the coliform -presence/absence (P-A) test. The results were compared with national standards and the World Health Organization (WHO) guidelines. Data were analyzed using SPSS version 24 and EXCEL. Results: Samples showed no microbial contamination Also, coliform and fecal coliforms were not observed in any of the samples. Finally, it was revealed that all cases were in accordance with national standards and WHO guidelines. Conclusion: Increasing the health indexes of places, food supply and distribution centers, and maintaining health conditions and measures that have been considered especially in the recent years on the health of bottled water, have greatly reduced the problems.
Introduction
Today, bottled water is used in many countries of the world due to its relatively lower cost, better taste, ease of access and low levels of impurities. It is also used in areas where drinking water is not available in a good quality and water purification facilities are not available. The use of bottled water in different parts of the world is evident as a result of people's demand for safe and healthy water (1) . Given that raw water resources are increasingly used to meet the needs of industries, agriculture and growing populations, the shortage of available and safe drinking water has become a problem in many parts of the world. As a result of major water and food crises, there will be a great concern about the health and quality of drinking water (2) . In developing countries, the most important cause of the use of packaged water is the prevention of contamination with diseases caused by contaminated water (3) . Preserving the safety and quality of drinking water is always a major public health problem. Waterborne diseases are one of the most important health problems in developing countries (4) . In a poll released by the distribution of 760 questionnaires among 352 women and 308 men from March 2010 to June 2011, 98.6% of the respondents stated that they used bottled mineral water (5) . In unsuitable storage conditions, microorganisms can be hydrophobic and bind to bottles and, as a result of increased lipolytic activity, can lead to undesirable changes in color, taste ,and odor, and in cases of more severe microbial contamination, it may cause unhealthy water and even an outbreak of microbial infections (6) . The probability of contamination of packaged waters in different stages of the production process, including the provision of raw materials, maintenance and distribution (1) . Water contamination in the source is caused during bottling or under unsuitable storage conditions. Therefore, compliance with the sanitary regulations during packaging and receiving bottled water, the care and cleaning of the equipment and the proper maintenance of the packaging components is of great importance (7). According to WHO, drinking water sources are categorized into two groups: protected and unprotected. The bottled water is categorized in the second group (8) . In cases of crisis and shortage of drinking water supplies, the trade of packaged water increases in many countries. On the other hand, the inability of private and public networks to ensure the safety and microbial conditions of water has led to many cases in many countries, and people use bottled water for their convenience and safety. According to the report of WHO, in some parts of the world, water bottles need more control because they are stored at higher temperatures and for longer periods than water distribution networks (9) . According to the standards by WHO for bottled water, in drinking water consumed by human beings, the total number of coliforms and fecal coliforms in 100 mL of the sample should be zero (8) . According to the statistics, the world's average packaged water consumption has increased by an average of 7% per year. The high proportion of packaged water has resulted in the production of this product at smaller scale by producers with few facilities, regardless of sanitary methods, packaging water that cannot guarantee the safety and health of this product (10) . Although currently, the main consumers of this type of water are European countries, the trend of increasing consumption in Asia and the Pacific is faster. This increase is reported to be about 15% (11) . Several sources have shown that bottled water is not sterile and may contain various pathogens such as coliform (12) . Escherichia coli is used as an indicator of fecal contamination of water. Because they are commonly found in human and animal stools (10) . The bacteria of the coliform group are from the Enterobacteriaceae family of different genes and species. The shape of these bacteria is a rod that can ferment lactose at 35°C for 48 hours and produce acid and gas (13) . Although intestinal bacteria are not harmful to humans, but their presence is an indication of the presence of pathogenic bacteria, viruses and protozoa (14) . Bottled drinking water is considered as a food and is subject to food standards. In Iran, all the factories producing this product are operating under the supervision of the country's health organizations, and comply with special regulations during production (1). Many studies have been done in this area around the world. In a study titled Bacterial Quality of Bottled Mineral Water in Hungary, it was revealed that the level of the coliforms and pathogens of the bacteria exceeds the standard (15) . Also, a study conducted by Zamberlan da Silva et al in Brazil, showed that the microbial quality of urban water is far better than bottled water (6). In Iran, various studies have been done on the quality of bottled water. In a study conducted by Alimohammadi et al, coliforms were found in about 12% of the samples and all specimens lacked bacteria in the thermophilic coliform group (16) . In a study by Eslami et al in Qazvin, the microbial characteristics of the samples were in accordance with the national standards (17) . The national standard of Iran, No. 6694, defines bottled water as drinking water packaged in containers that naturally contains or is added salts. It can be naturally added to or added to carbon dioxide gas. It is not allowed to add any other substances, such as sweeteners and flavors. The microbial characteristics of the packaged drinking water should be in accordance with the Iranian national standard No. 6262. Packaged drinking water should be packed in healthy conditions in accordance with Iranian national standard No. 6305 (18). Due to discrepancies between various studies, and given that many travelers and tourists travel to the city of Sari in different seasons, on the other hand, the abundance of bottled water in food stores and the increasing use of packaged water in Mazandaran province, the importance of the health of bottled water should be always sustained. In this study, the microbial quality of the bottled water at present Currently and in the period, was studied in a number of bottled water brands. The aim of this study was to determine the overall presence of the coliform in bottled drinking water supplied in the city of Sari, as well as provide information on the safety of packaged drinking water available in the market and to determine the microbiological quality of several brands of bottled drinking water in 2017.
Materials and Methods
This is a descriptive-cross-sectional study in which and the actual conditions of supply of bottled water at supermarkets in the city of Sari were considered. In this study, 10 brands of bottled water in the city of Sari were randomly selected, and of each brand, 3 samples were randomly purchased and transmitted to the microbiological laboratory of the Department of Environmental Health Engineering School of Health, Mazandaran University of Medical Sciences, Sari. Of 30 bottled water samples, 15 samples were mineral water and 15 samples were drinking water. One of the simple methods for identifying coliforms in water is the existence of a lack of coliform. This method makes it possible to test a large number of water samples simultaneously. The basis of this method is to evaluate the microbial quality of a 100 mL volume of the sample in the appropriate culture medium, which results in the qualitative information on the presence or absence of coliforms. Considering that there should be no coliforms in 100 mL of drinking water sample, This field experiment provides background analysis for identification and isolation of other indices (fecal coliforms, Aeromonas, Staphylococcus, Pseudomonas, Streptococcus and Clostridium) in the same qualitative way. Another advantage of this method is the possibility of testing a large number of samples in less time. First, the powdered P-A growth medium was dissolved in water (without heating). Since the sample was 100 mL, the growth medium was made three times the concentration (Figure 1) . Then, 50 mL of the medium was poured into 250 mL bottles (Figure 2) . And autoclaved at 121°C for 12 minutes. (The total sterilization time was 30 minutes or less). The final pH was 6.8 ± 0.2 after autoclaving. Samples were encoded according to the sample brand and number. The codes based on each brand include CH, D, O, CHL, N, T, P, G, OK and S, which were numbered from 1 to 3 for each brand. 100 ml of the sample was transferred into a P-A culture medium in a 250 mL bottle and the bottle was thoroughly left 5 seconds to mix the sample and the medium (three times the concentration). Water samples were transferred into the medium alongside the flame at an appropriate distance (Figure 3 ). Three samples of each brand of bottled water were cultivated; the samples were then incubated at temperature of 35 ± 0.5°C. A after 24 to 48 hours, production of acid (yellow color in the medium followed by the fermentation of lactose) was investigated. Data were analyzed using SPSS version 24 and EXCEL.
Results
By shaking the bottle, in all samples, except for one case, there was no change in color and gas production. This represents a negative result of probabilistic testing in other cases. A weak color change was observed in the P-A medium which had been inoculated into the BGLB environment ( Figure 4 ). And was placed in an autoclave for 48 hr at temperature of 35 ± 0.5°C. No gas production was observed in the BGLB environment over a 48-hour period, and the absence of coliforms in the water sample was confirmed. The result was expressed as a negative reaction of P-A test for total coliforms in 100 mL samples. Total coliform and fecal coliform were not found in any of the samples. According to Table 1 , based on the performed microbial tests, the geometric mean of total coliform and fecal coliform bacteria in 100 mL was zero (P = 0.001). 
Discussion
According to the results of the P-A tests and in compliance with Iranian National Standard No. 3759, in relation to the bacteriological characteristics of packaged drinking water, the optimum level and the maximum permissible total coliform in packaged water was set at zero in 100 mL, and ،according to the WHO guidelines, the microbial quality of packaged drinking water supplied in Sari was within the standard range. However, the results of the tests led to the absence of coliform in bottled water, but microorganisms are always capable of growing on suitable growth sites and bottled water can increase the number of microorganisms that can survive. Inappropriate disinfection, improper storage conditions, the problem of the bottled water production process in the factory, and the presence of microbial contamination in the source of bottled water, may cause undesirable changes in color and taste, and in the more severe cases, an increase in the burden of microbial contamination. Therefore, the observance of sanitary regulations during the production and packaging of bottled water, and the care and maintenance of the equipment and the proper maintenance of packaging compounds are of great importance. In a study conducted by Eslami et al in Qazvin, the microbial characteristics of the samples were standard (17) . A study conducted in Canada on cold water showed that 3.7% of the samples contained coliforms and 23.3% of 3460 samples contained more than 100 colonies of heterotrophic bacteria (19) . In a study conducted in Jaipur, the results showed that 55% of the samples were inappropriate for consumption. This study showed that local brands of potable water packaged for human consumption are inappropriate (20) . In a study on bottled water in Lebanon, fecal coliforms was negative in all samples, but total coliforms was positive in 18.8% of the samples (21) . In a study conducted by Hosseini in 2010 and the first five months of 2011 on the microbial and chemical status of mineral water bottles and bottled water in the province of Sistan and Baluchistan, 210 samples of bottled water were made from 37 available brands and a microbiological test was performed indicating that only one case was infected with coliforms (5). In the study of Bharath et al on Trinidad Island in Venezuela, 18 of 344 bottled water samples coliform (22) . In a study conducted in Greece in 2008 on the quality of the microbial quality of bottled water, bottled water was not approved for consumption because 83% of the samples contained coliform and 13% contained E. coli (23) . In another study, the bacterial quality of bottled water in the southwest of Nigeria was investigated. In 26.7% of bottled water brands, the presence of chlorophyll in 100 mL of water was detected (24) . In surveys conducted in different areas over the past years, in; some cases, a high percentage of coliform in the samples was observed. And some of the results corresponded to the standards of the law enforcement agencies. Also, in a study conducted in Milan in 2010 on the quality of bottled water springs, the fountain was considered unsuitable for human consumption. Because HPC in 85% of the samples, the standard was higher (25) . In a study in Brazil on the levels of heterotrophic bacteria in several samples of bottled water; The HPC rate was reported high in the two brands, on the first day of analysis. This information shows the importance of examining the level of HPC in bottled water (26) . It has been confirmed that HPC alone cannot directly relate to human health risk, although they can show some changes in water quality, which also requires further research. The presence of coliform and fecal coliforms in bottled water indicates the contamination and potential of the presence of pathogenic microorganisms (27) . In a study of the quality of the microbiology of drinking water packaged in western Nigeria, fecal coliform was identified in a sample. The results showed poor quality of some samples of drinking water packed (28) . In the study of Olayemi, 40% of the 81 specimens did not have a promising microbial quality (29) . In a study by Oyedeji et al, in a total of six brands of bottled water, coliform and E. coli were detected (10) . The lack of indicator bacteria in many drinking water brands can be a reason for using health methods to produce these products by the industry. The sanitary filling of drinking water bottles and the use of appropriate and sealed bottles will help prevent contamination of these products. In accordance with national and international standards No. 4403, the total number of coliforms in the final product should be zero MPN per 100 mL, According to the results of this study, it can be said that all 10 brands of cold water tested in this study had no problems with coliform and E. coli.
Conclusion
According to the results of this study and some other studies, the number of coliforms in bottled water is much lower than in the past, and bottled water tested in this study were approved for microbial quality. Regarding the implementation of this research and obtaining good results in assessing the status of bottled water supplied in Sari The importance of improving the health indicators of food and food distribution and distribution centers and the impact of the intensification of planned measures on improving the health of bottled water, in particular during the recent years, can be recognized. And the results of this study can be used to educate the general public about the use and improvement of the condition of these types of water, as well as raise the level of public knowledge for better control and monitor this product; to be taken into consideration in future plans.
